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Abstract 
Productivity index calculation has been an established tool for formulating 
inflow performance relationship in petroleum production engineering field. 
The accuracy in its prediction is highly desirable to petroleum industry to 
predict the well production efficiency and aid in economic analysis of the 
well. Inability to accurately model and predict flowing bottom-hole pressure 
in a well may result in erotic value of productivity index of a well. 
This paper present an improved model for estimating flowing bottom-hole 
pressure and analyse its effect on productivity index value of a vertical 
well without ignoring any pressure resisting terms in the governing 
thermodynamic equation. Satisfactory pressure differential and 
productivity index results were obtained at any location in the wellbore, at 
all time and at both steady and unsteady state period using the newly 
developed model. Generally the flow phenomenon after shut in requires 
sufficient time to stabilise or advance to pseudo steady or steady state 
condition has been demonstrated by this study compared with the existing 
models that stabilised throughout the flowing period. This study also 
proves that inaccuracy in the results of existing models were not only 
caused by the effect of pressure restriction due to friction as opined by 
Guo et al but may have due to oversight of all pressure restriction term in 
the fundamental governing equation of flowing fluid in a vertical wellbore. 
File Size   993 KB Number of Pages   10 
Abdullah Qahtani "A New Approach for Estimating Well productivity and 
pressure Using surface Performance Data SPE Middle East Oil Show and 
Conference Bahrain, 5-8, April, 2003. 
Fadairo Adesina, Falode O., and Nwosu C., (2015) "A New Model for 
Predicting Liquid Loading in a Gas Well" Journal of Natural Gas Science 
and Engineering, 2015, Volume 26, pp 1530–1541 
Fadairo Adesina, Ako Churchill, and Falode O., (2011) "Modelling 
Productivity Index for Long Horizontal Well" Journal of Energy Resources 
Technology (JERT-09-1071), Volume 133, Issue 3. 
Fadairo Adesina and Olafuyi Olalekan (2014) "A Model for Accurate 
Prediction Pressure Drop in Gas Well" International Journal of Petroleum 
Technology 2014, Vol. 1, No 1. PP 14–20 
Fadairo Adesina, Anawe Paul, Orodu Preye and Oladepo Adebowale. "An 
Improved Model for Estimating Productivity of Horizontal Drain Hole" SPE 
Paper 184264, SPE Nigerian Annual International Conference and 
Exhibition, Lagos, 2-4, August, 2016. 
Fadairo Adesina, Oladepo Adebowale, Adeyemi Gbadegesin, (2018) "A 
Modified Predictive Model for Estimating Gas Flow Rate in Horizontal 
Drain Hole" Petroleum (in press), 
2018, https://doi.org/10.1016/j.petlm.2018.05.001 
Fadairo Adesina, Adeyi Olusegun and Oladepo AdebowaleOgunkunle 
Temitope (2017) "Modeling the Effect of Sand Particles on Pressure 
Transverse in Flowing Solid-Gas Well" World Journal of Engineering 2017 
vol. 14. Issue 5 
Guo, B., Ghalambor, A., Xu, C., 2005. A Systematic Approach to 
Predicting Liquid Loading in Gas Wells. SPE 94081, Presented at the SPE 
Production and Operations Symposium, Oklahoma City, Ok, April 2005 
Guo Boyun, ‘Use of Wellhead-Pressure Data to Establish Well-Inflow 
Performance Relationship.’ Paper SPE 72372 Presented at the SPE 
Eastern Regional Meeting in Canton, Ohio. 17-19 October 2001 
Lawal Kazeem "Constructing Inflow performance Relationship from 
Surface Measurement: Retreating to the Fundamentals" SPE Paper 
111915, SPE Nigerian Annual International Conference and Exhibition, 
Abuja, 6-8, August, 2007 
 
 
 
 
